Genetically-determined responses of central cholinergic markers: the effects of ethanol on inbred strains of mice.
The present study investigated differences in cholinergic function which might contribute to genetic differences in the effects of ethanol on inbred mice. Choline acetyltransferase (ChAT), acetylcholinesterase (AChE) activity and [3H]-quinuclidinyl benzilate (QNB) binding were assessed in several brain areas after administration of ethanol (4.6 g/Kg). ChAT in striatum and septum of C57BL/6 mouse strain exhibit greater sensitivity to ethanol as compared to BALB/c mouse strain. While BALB/c limbic system and related structures showed greater sensitivity to ethanol as compared to C57BL/6 strain. Our previous studies indicated that acute ethanol administration in C57BL/6 mice increased striatal ChAT activity (up to 22% with 60 min latency, Durkin et al., 1982). This augmentation in ChAT activity induced by ethanol was associated with non-synchronous decreases in kinetic characteristics of QNB binding in striatum. In contrast, no such changes were seen in BALB/c striatum (except we noted an increase in Kd up to 90 min after acute ethanol treatment). Similar significant increases in ChAT activity were also observed in C57BL/6 septum 165 min after ethanol administration. However, the septum in BALB/c mice did not exhibit comparable changes. Ethanol did increase ChAT activity in several brain areas of both strains. The areas included the hippocampus, temporal limbic cortex and piriform cortex or paleocortex. Interestingly, the latencies to increased ChAT activity in these areas were much shorter in BALB/c than in C57 mice. The kinetic characteristics of QNB binding sites (Bmax and Kd) and AChE activity were unchanged in all brain areas and did not differ by strain except as otherwise indicated. These data indicate that genetic differences in ethanol preference and sensitivity in these strains are accompanied by differential sensitivity of ChAT to acute ethanol. Genotypic variations in dopaminergiccholinergic interactions in striatum and hippocampus (Durkin et al., 1983), and septum (Kempf et al., 1985), temporal limbic and piriform cortex, could contribute to genetic differences in cholinergic sensitivity to ethanol. In addition, different blood-brain barrier and membrane properties might also contribute to genetic differences in the sensitivity of cholinergic function to ethanol. The differential effects on ChAT activity might participate in genetic differences in memory disorders (limbic system and related structures) and motor incoordination (basal ganglia) following high dose alcohol administration.